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DETAILED ACTION 
Information Disclosure Statement 

\ 

i 

The examiner has considered the items listed on the Information Disclosure Statement 
filed 1 1/17/03. A signed copy of Form PTO-1449 is enclosed with this Official Action. 

Response to Amendment 
Amendment filed 1/15/04 forms the basis of this Official Action. In addition examiner 
acknowledges the withdrawal of the Examiner's Amendment as approved by Applicant's 
Representative (see enclosed Interview Summary) based on a re-visited interpretation 
of the method of manufacturing the diffraction grating as described by Talneau et al as 
submitted in the Information Disclosure Statement of 1 1/17/2003. With apologies the 
examiner therefore has to offer the following rejections. 

Claim Rejections -35 USC §102 
1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

_A person shall be entitled to a patent unless - _ * _ _ 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1. Claims 1,4, 5, 36 and 39 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Talneau et al (Applied Physics Letters, Volume 75, No. 5 (1999), pp. 600- 
602) in view of Matsumoto (5,327,445). Talneau et al teach (cf. abstract, Figures 1-4 
and pages 600-602) a semiconductor laser device comprising: an active layer (page 
600, second column, third paragraph); and the diffraction grating positioned within the 

i, 

semiconductor laser device, with said diffraction grating located within the 
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semiconductor material (lines 13-15 of second paragraph of second column of page 
600) and located on top of the upper confinement layer (page 600, third paragraph, 
second sentence); wherein said semiconductor laser device is configured to emit a light 
beam (inherent for semiconductor laser as for any other laser), said light having a 
plurality of longitudinal modes (cf. page 601 , second paragraph, first sentence, and 
Figure 4) with a predetermined spectral width of an oscillation wavelength spectrum of 
the semiconductor laser device (said modes being 'selected'; see page 601, second 
paragraph, first sentence, and said 'spectral width' being determined (16 nm); see final 
sentence of second paragraph of page 601). (N.B. Note that since the diffraction grating 
is positioned both within the semiconductor layer and on top of the confinement layer it 
must be located in a layer above said confinement layer, said layer at least serving the 
purpose of providing additional space between said active layer and said diffraction 

i 

grating. Therefore, said diffraction grating is positioned within a spacer layer within said 
semiconductor device). 

On claims 4 and 39;Jhe length of Jhe res_onanLcayity jn Tahea^ 

which meets the limitations defined by claims 4 and 39 (see page 601 , first 
column). 

On claim 5: said diffraction grating in Talneau et al is formed substantially along 
an entire length of said active layer (cf. abstract). 

On claim 36: mere operation of the semiconductor laser device of claim 1 meets 
the limitation of claim 36. 
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Claim Rejections - 35 USC § 103 



2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 36-41 and 65-69 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Linke et al (6,363,097 B1) in view of Yoon et al (INSPEC Access No.: 
6544626) and Talneau et al (Applied Physics Letters, Volume 75, No. 5, pp. 600-602). 

Linke etal teach a semiconductor (FP) (cf. col. 4, 1. 4, 1. 41) laser device (cf. title) 
comprising: an active layer (active region in Figure 3) configured to radiate light; and a ; . 
diffraction grating 1 1 (cf. col. 4, 1. 27), wherein said semiconductor laser device is 
capable of emitting a light beam having a plurality of longitudinal modes within a 

predetermined spectral width of an oscillation wavelength spectrum of the 
semiconductor laser, inherently so because sufficiently close the gain threshold Fabry- 

Perot laser devices emit a plurality of longitudinal modes. 

Linke et al do not necessarily teach the limitation that said semiconductor laser 
device to be actually configured to emit said plurality of longitudinal modes. However, it 
would have been obvious to include said limitation in view of Yoon et al who teach the 
use of multi-longitudinal Fabry-Perot laser diodes in optical communication systems for 
the advantage of low cost (cf. abstract). Motivation to include the teaching by Yoon et al 
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in the invention by Linke et al stems from the possibility to apply the device by Linke et 
al to optical communications to achieve cost advantage in an obvious application of said 
device. Combination of said teaching and said invention is readily achieved by applying 
the device in a power setting that is sufficiently moderately above threshold. Success in 
implementing the combination can therefore be reasonably expected. 

Linke et al do not necessarily teach the further limitation that said diffraction 
grating is to be positioned within the semiconductor laser device. However, it would 

+ - . ■ 

have been obvious to include said further limitation in view of Talneau et al, who, in a 
patent drawn ,to a semiconductor laser device with multiple longitudinal modes 
simultaneously emitted by the laser beam (see abstract), teach that the diffraction 
grating can be positioned within the semiconductor device using wet etching so as to 
produce a linear rather than (an undesirable non-linear) diffraction grating. Motivation to 

T 

* b * 

include the teaching by Talneau et al is the advantage of uniform output of the 
simultaneous lasing modes (cf. abstract) rather than the single-mode laser by Linke et 
al. 

On claim 36: mere operation of the semiconductor laser device of claim 1 meets 
the limitation of claim 36. 

On claim 37: in view of the well-known linear relation between the length of the 
resonant cavity and the interval between the frequency (inversely with wavelength) in a 
multi-longitudinal mode laser as given in text books such as "Principles of Lasers" by 
Svelto et al (see Form 892), it is inevitable that the setting of the length of the resonant 
cavity provides the wavelength interval between said plurality of longitudinal modes. 
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On claims 38-41: as the length of the resonant cavity in Talneau et al influences 
the length of the wavelength interval and thus must have been set such that the 
wavelength interval between said plurality of longitudinal modes is at least 0.1 nm (cf. 
Figures 1b, 2 and 4) which meets claim 38. Motivation to include this limitation met by 
Talneau et al in the device by Linke et al derives from the requirements in the 
application to wavelength division multiplexing (see page 600, first paragraph, first 
sentences) to which the laser device by Linke et al equally could be applied and hence 
is a matter of design choice. To achieve said design choice the cavity length in Talneau 
is set to 600 nm (cf. page 601 , first column), which meets claim 39. As witnessed by 
Figures 1 b, 2 and 4, evidently the length of the resonant cavity was set such as to 
provide said plurality of longitudinal modes within said predetermined spectral interval 
width of the oscillation spectrum, and hence claim 40 is also met. Although neither Linke 
et al nor Yoon et al nor Talneau et al specifically teach the range implied by the 
limitation defined by claim 41 , nothing in Applicant's Specification clarifies why the 
difference between the. claimed 800 urn and the.value of 600 ^m in the prior art offered 
by Talneau et al is critical to his invention. Applicant is reminded that it has been held 

r h 

that where the general conditions of a claim are disclosed in the prior art, discovering 
the optimum or working ranges involves only routine skill in the art. In re Aller, 105 
USPQ233. 

On claim 65: said means for radiating light within said semiconductor laser 
device is met by said active layer in Linke et al; said means for selecting a portion of 
said radiated light to be emitted by said semiconductor laser device as an output light 
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beam is met by the diffraction grating; said means for ensuring said output light beam 
has ah oscillation wavelength spectrum with a plurality of longitudinal modes located at 
predetermined spectral width is met by the length of the resonant cavity. 

On claim 66: the wavelength interval is automaticallyset by, selection of the 
length of the resonant cavity, as discussed above. Hence said means for ensuring 
comprises the means for setting said wavelength interval. 

i 

■ 

On claim 67: as the length of the resonant cavity i.e., said means for setting a 

■ 

wavelength interval, inherently influences the length of the wavelength interval and thus 
must have been set such that the wavelength interval between said plurality of 

t 

longitudinal modes is at least 0.1 nm (cf. Figures 1b, 2 and 4) in the invention by Linke 
et al, Yoon and Talneau et al claim 67 is met. 

■ ' . i 

On claim 68: as the length of the cavity inherently influences the spectral width of 
the oscillation spectrum said means of ensuring meets claim 68. 

On claim 69: said means for setting the predetermined spectral width of said 
oscillation wavelength spectrum in the invention by Linke, Yoon et al and Talneau et al 
evidently meets the limitation of claim 69, because the spectral width in Figure 1a in 
Talneau et al is less than 3 nm. 

1 . Claims 2-4 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Linke et al in view of Yoon et al and Talneau et al as applied to claim 1 above, and 
further in view of Menna et al as provided by Applicant in the Information Disclosure 
Statement ("High-Power 1550 nm Distributed Feedback Lasers with 440 mW CW 
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Output Power for Telecommunication Applications"). Although neither Linke et al nor 
Yopn et al nor Talneau et al necessarily teach the further limitation as defined by claim 
2 it is obvious that the directionality of the output beam 14 as taught by Linke et al (cf. 
col. 4,. 1. 12-16) can only be brought about when the vertical side of the active region on 
the output side reflects sufficiently little while the other vertical side of the active region 
reflects sufficiently. As is understood in the art and taught in Menna et al, it is common 
in semiconductor lasers to provide a highly reflective coating on one side and an 
antireflective coating on the other side of active regions to achieve directional lasing (cf. 
page 1). The motivation > for including the teaching by Menna et al in the invention by 
Linke et al and Yoon et al stems from the beneficial if not necessary aspect of said 
highly reflective and antireflective coatings to achieve lasing with directional output 
Combination of said teaching with said invention is easily achieved by provided an 
antireflective coating at the end of the active region near the output nozzle 14 and a 
highly reflective coating at the other end. Success in implementing the cdmbination can 
therefore be reasonably expected. Inherently, the resonant cavity is thus defined^ 
through said highly reflective and anti-reflective coatings. 

On claim 3: Although neither Linke et al nor Yoon et al nor Talneau et al 

4 

specifically teach the range implied by the limitation defined by claim 3, nothing in 
Applicant's Specification clarifies why the difference between the claimed 800 urn and 
the value of 600 urn in the prior art offered by Talneau et al is critical to his invention. 
Applicant is reminded that it has been held that where the general conditions of a claim 
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are disclosed in the prior art, discovering the optimum or working ranges involves only 
routine skill in the art. In re Aller, 105 USPQ 233. 

On claim 4: said length of said resonant cavity as taught by Talneau et al to 
achieve the desired spectral conditions is not greater than 3200 urn, namely: 600 ^m, 
and hence meets the claim. 

Allowable Subject Matter 

4. Claim 6 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. The following is a statement of reasons for the 

■ 

indication of allowable subject matter: Talneau et al only achieve multi-mode output 
through'a spatial frequency in the diffraction grating (see page 601 , first paragraph). 

Response to Arguments 

5. Applicant's arguments filed 1/1 5/04 have been fully considered but they are not. 
persuasive. Applicant's Information Disclosure Statement of 11/17/03 contains pertinent 
.F'°f ai t _L n tr A e f9 rrn 9f .Talneau.et a], as evidenced by thexejections made above. Ample., 
motivation exists to adapt the laser device by Linke et al according to the teaching by 
Talneau et al to achieve multi-mode lasing, considering the applications to wavelength 
division multiplexing as explained by Talneau et al (page 600, first column), while claims 
1,4,5 and 36 are anticipated by Talneau et al. Examiner thanks Applicant for accepting 
a proposed examiner's amendment; however, in view of a correct reading, in particular 
the placing of said diffraction grating within a layer within the semiconductor device and 
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positioned above the confinement layer the proposed examiner's 



amendment regretfully 



had to be withdrawn, with apologies from the examiner. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Johannes P Mondt whose telephone number is 571- 
272-1919. The examiner can normally be reached on 8:00 - 18:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan J Flyhn can be reached on 571-272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 

i h 

Patent Application Information Retrieval (PAIR) system. Status information for 

A 

published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only; 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should ' 
you have^questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free), 



JPM 

April 1 7, 2004 




Minhloan Iran 
Primary Examiner 
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